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I Q. PLEASE STATE YOUR NAME, ADDRESS, AND POSITION WITH

2 DUKE ENERGY CORPORATION.

3 A. My nameis JaniceD. Hager. My businessaddressis 526 South ChurchStreet,

4 Charlotte, North Carolina. I am Managing Director, Integrated Resource

5 Planning and EnvironmentalStrategyfor Duke Energy Corporation’s(“Duke

6 Energy”) operating utilities, including Duke Energy Carolinas, LLC (“Duke

7 EnergyCarolinas”orthe“Company”).

8 Q. WHAT ARE YOUR JOB RESPONSIBILITIES?

9 A. I have responsibility for integratedresourceplanning(“JRP”) and environmental

10 complianceplanningfor DukeEnergy’sregulatedelectricutilities. In that role, I

11 overseethe long-term resourceplanning for Duke Energy’s Carolinas and

12 Midwest operations,as well asplanning for environmentalcompliance. Duke

13 Energy’s long-rangeresourceplanning is conductedseparatelyfor eachof the

14 operatingutilities.

15 Q. PLEASE SUMMARIZE YOUR EDUCATIONAL BACKGROUND AND

16 PROFESSIONAL EXPERIENCE.

17 A. I ama civil engineer,havingreceivedaBachelorof Sciencein Engineeringfrom

18 theUniversityofNorth Carolinaat Charlotte. I beganmy careerat Duke Power

19 Company(now knownasDuke EnergyCarolinas)in 1981 andhavehadavariety

20 of responsibilitiesacrosstheCompanyin areasof pipinganalyses,nuclearstation

21 modifications, new generation licensing, and rates and regulatory affairs,

22 including serving as Vice President,Rates and RegulatoryAffairs for Duke
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I Energy Carolinas. I assumedmy currentposition in January2007. I am a

2 registeredProfessionalEngineerin SouthCarolinaandNorthCarolina.

3 Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY?

4 A. Thepurposeof my testimonyis to discusshow theIRP processfor the2007Duke

5 EnergyCarolinasAnnual Plan, filed in Docket No. 2005-356-F,demonstratesthat

6 theCompanyshouldcontinuethedevelopmentoftheLeeNuclearStation.

7 Q. PLEASE PROVIDE AN OVERVIEW OF THE INTEGRATED RESOURCE

8 PLANNING PROCESS FOR THE DUKE ENERGY CAROLINAS 2007

9 ANNUAL PLAN.

10 A. The annualplanningprocessbegins with a 20-year load forecast. The forecast

11 includesprojectionsof summerand winter peakdemands,as well as energyuse.

12 Information is gatheredfor Duke EnergyCarolinas’ existing resources,including

13 Company-ownedgeneration,purchasedpoweragreements,anddemand-side/energy

14 efficiencyresources. Theinformationincludesitems suchascapacityrating, heat

15 rate, fuel costs and emissionallowancecosts. Data is gatheredon the costsof

16 additionalresourceoptionsto meetcustomerneeds. Suchdataincludesleadtimes

17 for construction,capacitycosts,fixed andvariableoperatingandmaintenancecosts

18 and emissionscosts for generation,as well as the costsof demand-sideoptions.

19 Quantitativeanalysesare conductedto identify combinationsof options that will

20 meetcustomerenergyneeds(plus reservemargin)while minimizing the costs to

21 customers.The2007Annual Planincorporatesatargetplanningreservemarginof

22 17%,whichDukeEnergyCarolinas’historical experiencehasshownto besufficient

23 basedon theprevailingexpectationsofreasonableleadtimes for thedevelopmentof
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1 new generation,siting of transmissionfacilities and procurementof purchased

2 capacity. Thesequantitative analysesenablethe Companyto identify potential

3 portfolios that can be testedunderbase assumptions,and for sensitivities and

4 scenariosaroundthosebaseassumptions.

5 Q. WIIAT ADDITIONAL SYSTEMRESOURCENEEDSDID THE ANNUAL

6 PLAN IDENTIFY OVERTHE PLANNING HORIZON?

7 A. The currentload forecastreflectsa 1.6 percentaverageannualgrowth in summer

8 peakdemand,and a 1.4 percentaverageannualgrowth in winter peaksand total

9 energyusage. Thesepercentagesequate to an averageannual growth rate of

10 approximately350MWs peryearofenergyand1,500,000megawatt-hoursperyear.

11 In addition,wehavesomeexistingresourcesthatwill no longerbeavailableto meet

12 our customers’needs. EachMW of capacitythat is no longer availablemust be

13 replacedwith new capacity, either from supply-side or demand-sideresources.

14 HagerGraph1 and HagerTable 1 below showtheexisting resourcesand resource

15 requirementsto meetthe loadobligation,plus the 17 percenttargetplanningreserve

16 margin. Beginning in 2007, existing resources,consistingof existing generation,

17 DSM, andpurchasedpowerto meetloadrequirements,total 21,330MW. The load

18 obligation plus the target planning reserve margin is 20,907 MW, indicating

19 sufficient resourcesto meetDukeEnergyCarolinas’ obligationthrough2008. The

20 needfor additional capacitygrows over time due to load growth, unit capacity

21 adjustments,unit retirements,existing DSM programreductions,andexpirationsof

22 purchased-powercontracts. Theneedgrowsto approximately7,000MW by 2018

23 andto 10,700MWby 2027.
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Hager Graph 1
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2 HagerTable 1
Cumulative ResourceAdditions to MeetA 17 Percent Planning Reserve

Margin

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Resource Need 0 60 430 990 2,340 3,190 4,030 4,630 5,540 6,090

Year 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Resource Need 6,620 7,020 7,430 7,880 8,270 8,670 9070 9,470 9,880 10,280

3 Q. WHAT ARE THE KEY ISSUES OR UNCERTAINTIES THAT WERE

4 CONSIDERED IN TIlE 2007ANNUAL PLAN?

5 A. A few ofthekeyuncertaintiesinclude,but arenot limited to:
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1 • LoadForecasts:How elasticis thedemandfor electricity? Will environmental

2 regulationssuchascarboncostsresult in higher costsof electricity and, thus,

3 lower electricity usage? Can a highly successfulenergyefficiency program

4 actuallyflattenorevenreducedemandgrowth?

5 • Nuclear Generation: Is the region readyfor a nuclear revival? What is the

6 timeframeneededto licenseandbuild nuclearplants? What level of certainty

7 canbe establishedwith respectto thecapitalcostsofanewnuclearpowerplant?

8 • Carbon Costs: What type of carbon legislation will be passed? Will it be

9 industry-specificor economy-wide?Will it bea “cap-and-trade”system?How

10 will allowancesbe allocated? Will therebe a “safety valve” on allowance

II prices?

12 • RenewableEnergy: Will utilities be able to secure sufficient renewable

13 resourcesto meetrenewableportfolio standards?Will a federalstandardbe set?

14 Will it havea“safetyvalve” price?

15 • Demand-SideManagement(“DSM”) andEnergyEfficiency(“EE”): CanDSM

16 and EE deliver the anticipatedcapacity and energysavings reliably? Are

17 customersreadyto embraceenergyefficiency? Will an investmentin Demand-

18 SideManagementand EnergyEfficiency betreatedequallywith investmentsin

19 ageneratingplant?

20 • Building Materials Availability and Cost: Will the worldwide demandfor

21 building materialsand equipmentcontinueto causesignificantprice increases

22 andlengtheneddeliverytimes? Is this an aberrationora long-tenntrend?
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1 • GasPrices: What is thefutureofnaturalgaspricesand supply? Will Liquified

2 NaturalGas(LNG) facilities cometo fruition asenvisioned?

3 DukeEnergyCarolinas’resourceplanningprocessseeksto identify whatactions

4 theCompanymusttaketo ensurethereis a safe,reliable,reasonably-pricedsupply

5 ofelectricityregardlessofhowtheseuncertaintiesunfold. As aresult,DukeEnergy

6 Carolinas’2007 IRP analysisconsideredtwo scenarios:a ReferenceCasewithout

7 carbondioxide (“C02”) regulation(the “ReferenceCase”);and aCarbonCasewith

8 CO2 regulationand a RenewablePortfolio Standard(the “Carbon Case”). The

9 comprehensiveplanning processconsiders a wide range of assumptionsand

10 uncertaintiesand developsan action plan that preservesthe optionsnecessaryto

11 meetcustomers’needs.

12 Q. ARE DECISIONS REGARDINGRESOURCEPLANNING MADE ON THE

13 BASIS OF QUANTITATIVE ANALYSES ALONE?

14 A. No. Consistentwith theresponsibilityto meetcustomerenergyneedsin areliable

15 and economicmanner,the Company’sresourceplanning approachincludesboth

16 quantitativeanalysisand qualitativeconsiderations.Quantitativeanalysisprovides

17 insightson thepotentialimpactsof futurerisksanduncertaintiesassociatedwith fuel

18 prices, load growth rates, capital and operating costs, and other variables,

19 Qualitative perspectivessuchasthe importanceof fuel diversity, the Company’s

20 environmentalprofile, the stageoftechnologydeployment,and regionaleconomic

21 developmentarealsoimportantfactorsto consideraslong-termdecisionsaremade

22 regardingnewresources.
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I Companymanagementusesall of theseperspectivesand analysesto ensure

2 that Duke Energy Carolinaswill meetnear-termand long-termcustomerneeds,

3 while maintainingflexibility to adjust to evolving economic,environmental,and

4 operatingcircumstancesin thefuture. Theenvironmentfor planningtheCompany’s

5 systemhasneverbeenmore dynamic. As a result, theCompanybelievesprudent

6 planning for customerneedsrequiresa plan that is robust undermany possible

7 future scenarios,and maintainsa numberof options to respondto manypotential

8 outcomesof major planninguncertainties(e.g., federal greenhousegas emission

9 legislation).

10 Q. GIVEN THE ANALYSIS CONDUCTED WITH THESE CONSIDERATIONS

11 IN MIND, WHAT WERE THE CONCLUSIONS OF THE 2007 ANNUAL

12 PLAN?

13 A. The quantitativeanalysessuggestthat a combination of additional baseload,

14 intermediate and peaking generation, renewable resources, EE, and DSM

15 programsis requiredoverthenexttwentyyearsto meetcustomerdemandreliably

16 and cost-effectively. The optimal resourcemix is different under different

17 sensitivities. For example, if an assumptionis made that there is no carbon

18 regulationon the planninghorizon,portfolios without nuclear look best. If an

19 assumptionis madeassumingcarbonregulationwith CO2 allowancesat safety-

20 valve prices, portfolios with one nuclear unit perform well. If higher CO2

21 allowance prices are assumed,portfolios with two nuclear units are cost-

22 beneficial to customers. The analysesperformeddid not include the potential
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I valueofproductiontax creditsfor the nuclearalternatives,which would improve

2 the relativeeconomicsof portfolioswith nuclearunits.

3 Under the ReferenceCase,theportfolio consistingof 3,100 MW of new

4 naturalgascombinedcycle capacity,4,052 MW of newnaturalgas combustion

5 turbinecapacity,1,117MW ofnewnuclearcapacity,1,016MW ofDemand-Side

6 Management,and790 MW ofEnergyEfficiencywasselected.UndertheCarbon

7 Case,the portfolio consistingof 1,240 MW of newnaturalgascombinedcycle

8 capacity,3,560 MW ofnewnaturalgascombustionturbinecapacity, 1,117MW

9 of new nuclearcapacity,1,016 MW of Demand-SideManagement,790 MW of

10 EnergyEfficiency, and 1,135 MW of renewableresourceswas selected. The

11 selectedportfolios in bothReferenceCaseandCarbonCasealso includethe new

12 800 MW advancedcleancoal Cliffside Unit 6 andapproximately1,000 MW of

13 older coal unit retirementsand approximately500 MW of older gas/oil unit

14 retirements.

15 Q. SPECIFICALLY, WHAT DID THE 2007ANNUAL PLAN CONCLUDE AS

16 TO NEED FOR AND TIMING OF NEW NUCLEAR GENERATION?

17 A. TheIRP screeningresultsdemonstratethat theoptimaltiming ofnewnuclearvaries

18 from 2016to 2023, dependingon assumptions.As aresult,a2018 datewasusedfor

19 modelingpurposesand the actualplannedoperationaldatemaybe acceleratedor

20 delayedasadditionalinformationbecomesavailable. Significant challenges and

21 uncertaintiesremain,however,in obtainingtheresourcesrequiredto meetcustomer

22 needs.Issuessuchasobtainingthenecessaryregulatoryapprovalsto implementthe

23 DSM, EE, and supply-side resources,finding sufficient cost-effective,reliable
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I renewableresourcesto meetthe newly-enactedNorthCarolinarenewableenergy

2 and energyefficiency portfolio standard(and any federal standardwhich maybe

3 adopted),integrating renewablesinto the resourcemix, and ensuringsufficient

4 transmissioncapabilityfor theseresourcesmustall be addressed.Becauseof these

5 issuesanduncertainties,DukeEnergyCarolinas’actionplan includesactionsthat go

6 beyond a single portfolio plan. For example,becauseof the possibility that CO2

7 allowancepricesmaybe higherthanestimatedin thebaseCarbonCase,theaction

8 plan includeslicensingfor two nuclearunits. While theCompany’splan is themost

9 appropriateresourceplan at this point in time, goodbusinesspracticeand prudent

10 planning require that Duke Energy Carolinascontinue to study the options, and

11 makeaL.Ijuslmentsasnecessaryand practical to reflect improved information and

12 changingcircumstances.

13 Q. DID DUKE ENERGY CAROLINAS CONSIDER ENERGY EFFICIENCY

14 AND DEMAND-SIDE RESOURCESIN THE 2007ANNUAL PLAN?

15 A. Yes, the optionsconsideredfor the 2007 Annual Plan grew out of Duke Energy

16 Carolinas’heightenedemphasison DSMIEEin collaborationwith ourcustomers.In

17 2006,DukeEnergyCarolinasestablishedBE andDSM-relatedcollaborativegroups,

18 consistingof stakeholdersfrom acrossits service area,and chargedthem with

19 recommendinga new set of BE and DSM-relatedprogramsfor the Company’s

20 customers.Collaborativeefforts to datehavebeenvery productive,resultingin the

21 Company’sSeptember28, 2007, SouthCarolinaEnergyEfficiency filing in Docket

22 No. 2007-358-B,which this Commissionrecentlyheardtestimony on during its

23 February5-6, 2008 hearing,aswell asthe May 7, 2007 North CarolinaEnergy
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1 Efficiency filing in NCUC Docket No. E-7, Sub 831. TheseEnergy Efficiency

2 filings proposeimplementationofapproximately1,865 MW and 743 GWhof DSM

3 acrossSouthCarolinaandNorth Carolinaby 2011. This workwasincorporatedinto

4 the 2007 processas follows. The costs and impacts included in Duke Energy

5 Carolinas’ DSM/EE Application (excludingpilot programs)weremodeledandthe

6 assumptionwasmadethat thesecostsand impactswould continuethroughoutthe

7 planningperiod. TheDSM programsweremodeledastwo separate“bundles” (one

8 bundleofNon-Residentialprogramsand one bundleof Residentialprograms)that

9 couldbe selectedbasedon economics. TheBE programsweremodeledasthree

10 separatebundlesthat couldbe selectedbasedon economics.Bundle1 corresponded

11 to the costs and impacts for BE programsincluded in Duke Energy Carolinas’

12 DSM/EE filing for 2008 through 2012. From years 2013 through 2027 it was

13 assumedthat themeasureswould be replacedin kind (with associatedcosts)such

14 that there would be no decline in the impacts over time (i.e., continuous

15 commissioningofimpacts). Bundles2 and3 weremodeledidentically to Bundle 1,

16 but theywerenot allowedto startuntil 2012 and 2016, respectively,andtheir costs

17 utilized the costsof Bundle 1 escalatedat the rateof inflation. In addition, the

18 modelingincludeda 1 MW BE programbasedon the$2,000,000programrequired

19 by theNCUC orderin DocketE-7, Sub795.

20 For IRP purposes,we assumedthat theramp upof BE to reachthat levelof

21 energysavingsincludedin the EE Application would continuethrough2020. Thus,

22 the Companyhasincludedin the 2007 IRP the level of EE that the independent

23 marketpotential study believes is reasonablyachievableover the near term and
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I includesan assumptionthat this rateof achievementwill continueover time. The

2 2007AnnualPlanincludes1,016MW ofDSM and790MW ofBE.

3 Q. DID DUKE ENERGY CAROLINAS CONSIDER RENEWABLE ENERGY

4 RESOURCES?

5 A. Yes. Because of North Carolina’s recent enactment of a Renewable Energy and

6 Energy Efficiency Portfolio Standard, Duke Energy Carolinas modified its

7 considerationofrenewableenergyresources.In previousannualplans,resources

8 were screenedon economics. Therefore,renewableresourceswere screenedout

9 dueto theirhighercostthantraditionalsupply-sideresources.In the2007Annual

10 Plan, renewableresourceswere screenedseparatelyto identify the most cost-

11 effectiveresourcesamongtherenewableoptions. For theCarbonCasewith CO2

12 regulation,the RenewablePortfolio Standardassumptionsarebasedon recently-

13 enactedlegislationin NorthCarolina.Theassumptionsfor planningpurposesare

14 asfollows:

15 OverallReguirements/Timi~g
16 • 3%of2Ollloadby2Ol2
17 • 6%of2Ol4loadby2Ol5
18 • 10%of2Ol7loadby2Ol8
19 • 12.5%of2O2Oloadby2O2l
20

21 A portionoftheRenewablePortfolioStandardrequirementsalsowasassumedto be

22 providedby EE, co-firing biomassin some of Duke EnergyCarolinas’ existing

23 units, and by purchasingRenewableEnergy Certificates from out of state, as

24 allowed in the legislation. These requirements were applied to all native loads

25 servedby DukeEnergyCarolinas(i.e., both retail and wholesale, andregardlessof

26 the locationofthe load) to take into accountthepotentialthat aFederalRenewable
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1 Portfolio Standardmaybe imposedthat would affect all loads. The2007 Annual

2 Planincludes160 MW ofrenewableenergyby 2012andapproximately1,000MW

3 by 2020.

4 Q. PLEASE DESCRIBE DUKE ENERGY CAROLINAS’ EXISTING

5 GENERATION RESOURCE PORTFOLIO MIX.

6 A. Duke Energy Carolinas’ generationportfolio is composedofover 21,000MWs of

7 generation capacity. As shown on the charts below in Hager Graph 2, while Duke

8 Energy Carolinas’ capacitymix is roughly one-thirdcoal, one-thirdnuclear, and

9 one-thirdhydroelectricandgas-fired,theenergymix is roughly 50% nuclear and

10 50%coal-firedgeneration.

II Hager Graph 2
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12 Q. HOW DOES BUILDING ADDITIONAL NUCLEAR GENERATION

13 AFFECT THE DIVERSITY OF THE PORTFOLIO?

14 A. As noted above, Duke Energy Carolinas is planning on adding significant

15 amountsof renewableand DSMIEE resources. Even with theseefforts which

16 would add1,100MW of additionalDSM/EE and 1,100MW ofrenewableenergy,
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I as well as the addition of the 800 MW new advancedcleancoal Cliffside unit,

2 significant generation resources are needed to meet customerdemands. If

3 additional nuclearor coal capacityis not added,the only feasible generation

4 alternative is natural gas-fired generation. The addition of the Lee Nuclear

5 Station will meanless dependenceon naturalgasor coal-firedgeneration. The

6 continueddevelopmentof LeeNuclearwould allow for continueddiversification

7 ofresources,which is abenefitto all customers.

8 Q. IN CONCLUSION,WHY IS THE CONTINUED DEVELOPMENT OF THE

9 LEE NUCLEAR STATION IMPORTANT TO DUKE ENERGY

10 CAROLINAS’ FUTURERESOURCEPLANNING?

11 A. The Lee Nuclear Station would provide needed,reliable, and greenhousegas

12 emission-free base load generation for Duke Energy Carolinas. Given the

13 uncertainties posed by future economic, environmental, regulatory, and operating

14 circumstances, continuing to develop new nuclear generation as a resource option in

15 the 2018 timeframe is prudent because the IRP analysis demonstrates that the Lee

16 Nuclear Stationhassignificantvaluefor customersundermultiplescenarios.Forall

17 the reasonsstatedpreviously, I believe that Duke EnergyCarolinas’ decisionto

18 incur continueddevelopmentcostsfor theLeeNuclearStationis reasonableandask

19 that theCommissionapprovetheCompany’sapplication.

20 Q. DOES THIS CONCLUDE YOUR PRE-FILED DIRECT TESTIMONY?

21 A. Yes,it does.
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